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General Experimental Details:
All solvents and reagents were used as received from commercial sources. Water was purified using a Millipore Milli-Q System (<18.2 MΩ.cm @25°C) or Millipore Elix system (< 15 MΩ.cm @25°C). Melting points were determined using a Stanford Research Systems Optimelt automated melting point system and are uncorrected. Infrared spectra were acquired neat on a Bruker Alpha-E ATR spectrometer. 1 C. The mixture was stirred for a further 1.5 h and then the solvent was removed under reduced pressure. The crude material (57 g) was taken up in MeOH/conc. HCl (5:1, 240 mL) and heated at reflux for 16 h. The MeOH was removed under reduced pressure and the aqueous residue extracted with ethyl acetate (3 × 100 mL). The organic extracts were dried over Na 2 SO 4 and concentrated under reduced pressure. The crude residue was purified by flash chromatography (95:5 hexanes:ethyl acetate) to give compound 11 as a colourless oil (27.2 g, 60% 
S8
Electronic Conditions: Phthalazinium (0.5 mmol), N-butylmaleimide (0.5 mmol), water (4 mL), cosolvent (0.5 mL), at room temperature.
The dipole is very insoluble in most NMR solvents, so the reaction mixtures were diluted with ethyl acetate (4 mL), filtered and concentrated in vacuo. The percentage conversion was calculated relative to the remaining maleimide.
Additionally, the remaining insoluble dipole was collected after 6 hours, and the mass recovery was compared with the conversion by 1 H NMR analysis. 
Solvent % conversion (by mass) % conversion (by NMR)
On-water 75-80% 76%
Neat 80-85% 82%
For both the on-water and neat reactions, the percentage conversion calculated by mass balance and by NMR was consistent; indicating that calculating conversion by NMR was a valid method.
The reactions for comparison of endo:exo ratios was conducted at 40 °C to ensure that minor fluctuations in ambient temperature (e.g. overnight) did not affect the reaction outcome. C for 20 h. The resulting mixture was extracted with EtOAc (5 mL) and the organic phase concentrated under reduced pressure. The residue was extracted repeatedly with toluene (5 × 1 mL) to give the IL, which was dried under vacuum and used in subsequent cycles without further purification. The organic extracts were concentrated under reduced pressure to give a mixture of the Diels-Alder adduct and starting materials and analysed by 1 H NMR. 
